Abstract: Recent literature discusses the persistence of skewness and tail risk in hedge fund returns. The aim of this paper is to suggest an alternative skewness measure  which is derived as the normalized shape parameter from the skew-normal distribution. First, we illustrate that the skew-normal distribution is better able to catch the characteristics of hedge fund returns than the normal distribution. And second, we show that using the skewness parameter  has a number of advantages compared to common measures of skewness, e.g., it has a limpid financial interpretation as a skewness shock on normally distributed returns and tail-risk measures such as Value-at-Risk and Conditional Value-at-Risk are decreasing functions of  .
. In the literature, many indices are used to measure skewness. The most common is the third standardized moment, which provides comparative information on the tail divergence from the normal distribution (see, e.g., Kim and White, 2004) . Additionally, there are several other easy-to-use and easy-tocommunicate coefficients, such as the Bowley and Pearson coefficients, which provide standardized divergence between the mean and the mode, or the median, respectively (see, e.g., Groeneveld and Meeden, 1984) . One important disadvantage of all these measures is that they can be strongly influenced by outliers (see Kim and White, 2004 ) and therefore may provide contrary information; for example, not even the same sign is guaranteed among the different measures.
In this paper, we suggest an alternative, clear-cut skewness measure  , called Azzalini's skewness parameter, defined as the normalized shape parameter of the skew-normal distribution (see Azzalini, 1985) . This parametric distribution shares the convenient properties of the normal distribution with the flexibility of having an asymmetric shape. Therefore, it is better able to capture the distributional characteristics of hedge fund returns and is thus especially helpful in describing the nature of these funds.
The contribution of this paper is twofold. First, we show that using the skew-normal distribution to estimate hedge fund returns leads to a better goodness of fit than the normal distribution. Second, we illustrate that using  as a skewness measure has many advantages compared to the classical skewness coefficients, including:
(1)  has a limpid financial interpretation as a skewness shock on normally distributed returns;
(2)  is an increasing transformation of the third standardized moment, but due to its boundness between -1 and +1, it better captures the magnitude of skewness; (3)  permits easily grasping of the impact of the skewness shock on the tail risk in hedge fund returns; and (4) tail-risk measures such as Value-at-Risk (VaR) and Conditional Value-at-Risk (CVaR) are decreasing functions of  .
The remainder of this paper is organized as follows. Section 2 provides an overview of the skew-normal distribution. Goodness-of-fit tests for the skew-normal distribution are presented in Section 3. In Section 4, the advantages of using  with respect to the classical skewness coefficients are discussed. In Section 5 we illustrate how  can be used as an indicator of tail risk.
Skew-normal distribution: A review
Although the origins of the skew-normal distribution can be traced back to Del Helguero (1908) , only the work of Azzalini (1985 Azzalini ( , 2005 has raised attention to these non-Gaussian distributions. Given the limitations of the normal distribution to describe financial time series, some applications of the skew-normal distribution have been carried out recently. Liseo and Loperfido (2006) build a skew-in-mean GARCH model using the skew-normal distribution and apply their model to the U.K. FTSE index. Adcock (2005) incorporates the skew-normal distribution into the capital asset pricing model, and Adcock (2007) extends Stein's lemma to multivariate skew-normal returns. In order to make the paper self-contained we recall the original Azzalini definition. We consider a continuous random variable X having a probability density function of the following form:
where  is a fixed arbitrary number,  denotes the standard normal density function, and  is its distribution function. The class of distributions describe by Equation (1) 
points out the impact caused by the presence of a half-Gaussian component on the mean. The greater  , the greater is the mean E(Y) because the probability spread over the Half-Gaussian moves on the right. On the contrary, the variance:
shrinks as  moves toward the extremes and has a maximum for  =0, which is what one would expect, because as  moves toward the extremes, distribution tends toward being
Half-Gaussian, fading the dispersion on the left or the right side of the location parameter.
The third standardized moment, also called the skewness coefficient, for a skew-normal can be expressed in terms of  :
where  is a strictly increasing and odd function of  . The two skewness measures have the same sign.
Goodness-of-fit tests: Normal vs. skew-normal
As we show in this section, the skew-normal distribution better fits empirical hedge fund data than does the normal distribution. We consider data provided by the Center for International The fact that the median coincides with the mean shows that 50% of the time, Y is negatively skewed, so the hedge fund return is more inclined to undergo Azzalini's location parameter  . In this context, the location parameter  can be interpreted as a benchmark for the hedge fund under consideration. For the other 50% of the time, the hedge fund return Y is more inclined to outperform its benchmark  because Y is positively skewed. However, the location  and the scale  parameters may vary greatly from one fund to another (see Table   1 ) and thus it would be wrong to evaluate performance only on the basis of  . Such a performance ranking would be appropriate only in the special case that the location  and the scale  parameters are equal for all candidates under comparison; therefore, only skewness would be the tradeoff.
In conclusion, although  and  provide exactly the same information, in the case of skew normality, the use of  is more advisable because it guarantees short-cut information on the fatter tail and how close to Half-Gaussian it is.
Skewness parameter  illustrates hedge fund tail risk
The literature points out that hedge funds exhibit significant tail risk and that their returns can be explained by option strategies (see Fung The skewness parameter  is an easy-to-use indicator of tail risk. In fact, for general distributions, an increase in skewness does not guarantee a decrease in tail risk, due to the possible presence of extreme events with low probability of occurrence. We now show that for skew-normal distributions, the two most commonly used risk measures, namely, Value-at- 
